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Abstract 










|i PROBLEM TO BE SOLVED: To eliminate a head burnishing process in a glide inspection 
| by successively forming films of a magnetic layer and a protective layer on a disk 



substrate, performing tape cleaning after forming lubricating layer on the protective layer 
and removing foreign matters on the surface of the disk including minute foreign matters 
sticking at the time of forming the lubricating film. 

SOLUTION: After respective films of a base layer, a magnetic layer and a protective layer 
are successively formed on a disk substrate and a lubricating layer is formed, tape 
cleaning is performed. At the time of glide inspection after the tape cleaning, inspection 
can be done directly with a measuring process without passing a head burnishing process 
by performing tape cleaning after the lubricating film is formed. Thus, the errors due to the 
head burnishing is dissolved and also it becomes possible to manufacture magnetic disks 
with high efficiency and with satisfactory yield while reducing the number of processes of 
glide inspection. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] [0001] [The technical field to which invention belongs] 
this invention forms a magnetic layer and a protective layer one by one on a disk substrate, after 
it forms lubricating film on a protective layer, it relates to the manufacture method of a magnetic 
disk of conducting glide inspection, and it relates to the manufacture method of a magnetic disk 
that the head varnishing process in glide inspection can be skipped especially. [0002] 
[Description of the Prior Art] In recent years, magnetic-recording media, such as a magnetic 
disk, are used as the external storage with development of information processing technology, 
such as a computer. [0003] Conventionally, generally, after performing nonmagnetic plating 
processing of alumite processing, nickel-P plating, etc. to an aluminium alloy substrate, a 
magnetic disk forms ground layers, such as Cr, subsequently forms magnetic-thin-film layers, 
such as Co system alloy, forms a further carbonaceous protective layer, and is manufactured. 
[0004] More specifically, it is as follows. [0005] That is, after processing into predetermined 
thickness the disk-like substrate which generally consists of an aluminium alloy and carrying out 
mirror-plane processing of the front face, the surface layer of about 5-20-micrometer thickness 
is formed for non-magnetic metal, for example, a nickel-P alloy, or a nickel-Cu-P alloy by 
electroless deposition processing etc. [0006] Subsequently, on the surface layer of the above- 
mentioned substrate, texture processing processing is performed and a detailed slot or detailed 
irregularity is formed on this substrate front face. Adsorption with the magnetic head and a 
substrate can be prevented by this texture processing, and a CSS property is improved, and a 
magnetic anisotropy becomes good further. [0007] Cr layer is formed by sputtering as a second 
ground layer on the above-mentioned substrate front face. As thickness of this Cr ground layer, 
it is usually the range of 50-2000A. [0008] A magnetic-thin-film layer is formed on Cr ground 
layer of such a substrate. As the material, the magnetic-thin-film layer of Co system alloy 
expressed with Co-Cr, Co-nickel, Co-Cr-X, Co-nickel-X, Co-W-X, etc. is suitable. As X, one 
sort of Li, Si, calcium, Ti, V, Cr, nickel, As, Y, Zr, Nb, Mo, Ru, Rh, Ag, and W or two sorts 
or more are mentioned here. In addition to this as X, one sort or two sorts or more of elements 
chosen from the group which consists of Sb, Hf, Ta, W, Re, Os, Ir, Pt, Au, La, Ce, Pr, Nd, 
Pm, Sm, and Eu can also be used. [0009] Covering formation of the magnetic layer which 
consists of such a Co system alloy is usually carried out by meanses, such as sputtering, on Cr 
ground layer of a substrate. As thickness of this magnetic layer, it usually considers as the range 
of 100-2500A. [0010] After magnetic layer formation, the protection thin film for disk 
protection is formed by the upper surface. [0011] As this protective layer, a carbonaceous film 
is desirable, and covering formation of the carbonaceous protective coat is usually carried out 
by sputtering on a magnetic layer by using the carbon of the shape of the shape of a diamond, 
the shape of graphite, and amorphous as a target under the atmosphere of rare gas, such as an 
argon and helium, and these, hydrogen and nitrogen, and the mixed gas of air. Usually let 
thickness of this protective layer be the range of 50-500A. [0012] After membrane formation 
of a protective layer performs tape cleaning. Generally this tape cleaning is carried out using a 
polish tape, and the polish tape which supported polish abrasive grains, such as an alumina 
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particle with a particle size of 0.3-3 micrometers and a SiC particle, on films, such as a product 
made from a polyethylene terephthalate and a product made from a polyamide, is usually used 
as this polish tape. For example, n AWA8000 FNY", "AWA8000 NA1-C", etc, by Japan micro 
coating incorporated company can be used. [0013] Air is sprayed on a cleaning tape and there 
are a method (a "FTP method" is called hereafter.) which contacts a cleaning tape on a disk by 
the blasting pressure, and a method which contacts a direct cleaning tape on a disk with a roll 
in this tape cleaning method. [0014] A lubricant layer is usually prepared on the surface of a 
protective layer after the tape cleaning process end after this protective-layer formation. As 
lubricant, a fluorine system fluid lubrication agent is used and it is usually formed on the surface 
of a protective layer by the dip coating method, the spin coat method, the spray coating method, 
etc. , for example. The range of lubricant layer thickness is usually about 5-50 A. [0015] and the 
electromagnetism called the surface salient removal called glide inspection and search FAI 
inspection in the final process of magnetic-disk manufacture since high performance is required 
of a magnetic disk - the examination of the transfer characteristic is performed [0016] Among 
these, glide inspection consists of 2 of the head varnishing process that a varnishing head 
removes the salient and dirt on the front face of a disk, and the major process which checks a 
salient with a major head processes. [0017] This glide inspection is conducted using the 
equipment shown in drawing 1 . The glide test equipment of drawing 1 has four heads 1 (the 
varnishing heads la and lb, major heads lc and Id), and this head 1 is supported by driving 
gears 3A and 3B possible the attitude to radial / of a disk 2 ]. The varnishing heads la and lb 
are thin film heads for removing a salient and dirt of disk 2 front face. The major heads lc and 
Id are heads with a piezo sensor for checking the existence of a salient of disk 2 front face. As 
shown in drawing 2 , it is set up so that the path clearance (flying height) of the varnishing 
heads la and lb and a disk 2 may become smaller than the path clearance (flying height) of the 
major heads lc and Id and a disk 2 at the time of inspection. 4 is a spindle which it fixes 
spindle ] free [ attachment and detachment ] and rotates a magnetic disk. [0018] A spindle 4 
is rotated, while retreating the varnishing heads la and lb and the major heads lc and Id in the 
isolation direction from the rim of a disk 2, making the checking magnetic disk 2 engage with 
a spindle 4 and fixing, in order to conduct glide inspection using this equipment. When a deer 
is carried out and the rotational frequency of a disk 2 turns into a predetermined rotational 
frequency, with the head driving gears 3A and 3B, Heads la-Id are made to advance to the 
predetermined position on a disk 2, and are made into the state of drawing 1 . At this time, the 
varnishing heads la and lb surface by the air current generated with rotation of a disk 2 as 
shown in drawing 3 , in a disk 2, meet in the state of non-contact, and remove a salient and dirt 
6 of disk 2 front face in this state. Then, when the existence of a salient of disk 2 front face is 
checked with the major heads lc and Id and the salient remains, the salient by the varnishing 
heads la and lb, and removal of dirt and the check by the major heads lc and Id are repeated 
further several times. [0019] [Problem(s) to be Solved by the Invention] In the magnetic disk, 
densification of record is advanced, in connection with it, the interval of the magnetic disk at 
the time of record reproduction and the magnetic head, i.e., the flying height of the magnetic 
head, is still smaller, and, recently, it has become about 0.10 micrometers or less. Thus, since 
the flying height of the magnetic head is remarkable and small, when distortion is in a magnetic- 
disk side, a head crash may be caused and a disk front face may be damaged. Moreover, it is 
easy to become the cause of the various errors in the case of informational R/W also with a 
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minute wave which does not result in a head crash. [0020] On the other hand, although minute 
collision marks occur on a disk front face on the occasion of the salient and dirt removal by the 
varnishing head in the aforementioned glide inspection under the influence of the collision with 
a varnishing head and the salient on the front face of a disk, in connection with the latest high 
recording density-ized inclination, the minute blemish generated on a disk front face at the time 
of this varnishing serves as an error of a final product, and causes [ of the product ] a yield fall. 
[0021] If the head varnishing process in glide inspection can be skipped, although it will be 
canceled upwards, the number of processes of the problem of generating of the error by the 
above-mentioned varnishing head of glide inspection will decrease and manufacture efficiency 
will also improve In the former, since the number of hits in a major process would increase 
sharply and the yield of glide inspection would get worse when a head varnishing process is 
skipped, it was difficult to skip the head varnishing process at the time of glide inspection. 
[0022] this invention solves the above-mentioned conventional trouble, and it aims at offering 
the manufacture method of a magnetic disk that the head varnishing process in glide inspection 
can be skipped. [0023] [Means for Solving the Problem] After the manufacture method of the 
magnetic disk of this invention forms a magnetic layer and a protective layer one by one on a 
disk substrate and forms lubricating film on a protective layer, it is characterized by performing 
tape cleaning after this lubricating film formation in the manufacture method of a magnetic disk 
of conducting glide inspection. [0024] That is, as a result of repeating examination 
wholeheartedly that the head varnishing process in glide inspection should be skipped, by 
performing the tape cleaning process after protective-layer membrane formation after lubricating 
film formation conventionally, this invention persons found out that the head varnishing process 
in glide inspection could be skipped, and completed this invention. [0025] According to this 
invention which performs tape cleaning after lubricating film formation, what becomes omissible 
[ a head varnishing process ] by the following operation effects is presumed. [0026] That is, 
generally it is very difficult at the time of lubricating film formation to make adhesion on the 
disk of a minute foreign matter there be nothing, and the minute foreign matter has adhered to 
the disk after lubricating film formation not a little. If a major process is presented with this 
disk, without passing through a head varnishing process, in existence of a minute foreign matter, 
the number of hits at the time of inspection will increase, and the glide inspection yield will 
become bad. On the other hand, it becomes possible to present a direct major process, without 
passing through a head varnishing process by performing tape cleaning after lubricating film 
formation, and removing efficiently the foreign matters on a disk also including the minute 
foreign matter which adhered at the time of this lubricating film formation according to this 
invention. [0027] [Embodiments of the Invention] The gestalt of operation of this invention is 
explained below. [0028] In the former, except performing tape cleaning after protective-layer 
membrane formation and before lubricating film formation after lubricating film formation, it 
is forming each class like a conventional method, and the head varnishing process in glide 
inspection is skipped by the manufacture method of the magnetic disk of this invention. [0029] 
That is, tape cleaning is performed, after forming a ground layer, a magnetic layer, and a 
protective layer one by one and forming lubricating film after that according to a conventional 
method on a disk substrate. [0030] Although this tape cleaning can be conventionally carried 
out like the tape cleaning currently performed after protective-layer membrane formation using 
the above-mentioned polish tape, especially in this invention, it is more desirable than the FTP 
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method which sprays air on a cleaning tape that the method (a "direct method" may be called 
below) contacted on a disk with a direct roll performs a cleaning tape. [0031] In this case, 
although there is especially no limit in tape cleaning conditions, it is desirable to adopt the 
following conditions. [0032] Tape speed 5.0 [ :0.7 - ] mm/sec disk rotational frequency: 100 - 
2000rpm contact pressure : 0.1 - 10 Pound/cm2 floor to floor time : 1 - 10-second roll degree 
of hardness : Especially 40 - 90 limits cannot be found in the existence of the oscillation at the 
time of tape cleaning again. [0033] Thus, it can go into a direct major process by performing 
• tape cleaning after lubricating film formation, without passing through head varnishing in a 

subsequent glide inspection. [0034] In addition, there is especially no limit in a glide 
verification condition, with glide test equipment as shown in drawing 1 , a head varnishing 
process can be skipped and glide inspection (major process) can be conducted on the following 
conditions. [0035] Major head flying height: About l.Omicro inch [0036] [Example] An 
example and the example of comparison are given to below, and this invention is more 
concretely explained to it. [0037] Polish processing was given to the front face of the aluminium 
alloy disk substrate which gave nickel-P plating by the thickness of 10 micrometers by the 
example 1 electroless-deposition method, and the protective layer which consists of the magnetic 
layer and carbonaceous film which consist of a Cr ground film and a Co-Cr-Ta alloy on the 
surface layer of this substrate was formed by the spatter one by one. [0038] After forming a 
protective layer, without performing tape cleaning, on the protective layer, the fluorine system 
fluid lubrication agent was applied by the dipping method, and lubricating film was formed. 
[0039] Glide inspection was conducted with the direct major head by the following conditions, 
without having performed tape cleaning on the following conditions after this lubricating film 
formation, and performing head varnishing after that. [0040] [direct method tape cleaning 
condition] tape kind: - 10-second roll Degree-of-hardness :40-degree oscillation: - nothing 
[glide inspection (major process) condition] major head flying height: - a l.Omicroinch - the 
glide yield at this time was investigated, it judged on the following criteria, and the result was 
shown in Table 1 : AWA8000 NA1-C tape speed : 1 mm/sec disk rotational frequency: - 
lOOOrpm contact pressure : 1.0 Pound/cm2 floor to floor time [0041] Except having performed 
tape cleaning by the FTP method of the following conditions in example 2 example 1 more than 
[criterion] glide yield O:80%**:30 - less than 80%x:less than 30%, membrane formation and 
glide inspection were conducted similarly, the glide yield was investigated similarly, and the 
judgment result was shown in Table 1. [0042] A [FTP method tape cleaning condition] tape 
kind : AWA8000 NA1-C tape speed : 1 mm/sec disk rotational frequency : 2000rpm tape 
tension : [ 80g tape round trip ] : In example of 1-time, 720 mm/min disk - air-nozzle 
distance: 4mm comparison 1 example 1 Tape cleaning of the same FTP method as the conditions 
in an example 2 is performed after protective-layer formation. Without having formed lubricating 
film after that and performing tape cleaning, except having conducted glide inspection (a head 
varnishing process and major process) on the following conditions, membrane formation and 
glide inspection were conducted similarly, the glide yield was investigated similarly, and the 
judgment result was shown in Table 1 . [0043] [glide inspection (head varnishing process and 
major process) condition] varnishing seeking speed: - number-of-times of 2 mm/S varnishing 
seeking: - disk rotational speed twice : 4000rpm major head flying height : In example of 
l.Omicro inch comparison 2 example 1 Tape cleaning of the same direct method as the 
conditions in an example 1 is performed after protective-layer formation. Without having 
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formed lubricating film after that and performing tape cleaning, except having conducted glide 
inspection (only major process) like the example 1 , membrane formation and glide inspection 
were conducted similarly, the glide yield was investigated similarly, and the judgment result was 
shown in Table 1. [0044] [Table 1] 

[0045] From Table 1, by performing this tape cleaning by the direct method especially shows 
that the head varnishing process in glide inspection can be skipped by performing tape cleaning 
after lubricating film formation. [0046] [Effect of the Invention] While solving the problem of 
generating of the error by head varnishing according to the manufacture method of the magnetic 
disk of this invention since the head varnishing process in glide inspection can be skipped as 
explained in full detail above, the number of processes of glide inspection is mitigated and it 
becomes possible to manufacture a magnetic disk with the sufficient yield with high productive 
efficiency. 

CLAIMS 

[Claim(s)] [Claim 1] The manufacture method of the magnetic disk characterized by performing 
tape cleaning after this lubricating film formation in the manufacture method of a magnetic disk 
of conducting glide inspection after forming a magnetic layer and a protective layer one by one 
on a disk substrate and forming lubricating film on a protective layer. [Claim 2] The 
manufacture method of the magnetic disk characterized by performing a major process in the 
method of a claim 1 , without passing through a head varnishing process after the aforementioned 
tape cleaning. [Claim 3] The manufacture method of the magnetic disk characterized by 
contacting a cleaning tape to a disk substrate using a roll, and performing tape cleaning in a 
claim 1 or 2. 

[Translation done.] 
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